The association of obesity with mortality was investigated in population-based samples of Micronesian Nauruans (n = 1,400), Melanesian Fijians (n = 1,279), and Indian Fijians (n = 1,182), over 10 years from 1982 in Nauru, and 11 years from 1980 in Fiji. At the end of follow-up, vital status was known for all Nauruans and all but 3.5% of Fijians. Mortality rates were higher in Nauru than Fiji, and in Melanesians than Indians. The mean body mass index of decedents was similar to or less than (Nauruan men, p < 0.001) that of survivors in each sex-ethnic group. Crude mortality rates showed an inverse relation with body mass index in Nauruan men, with inconsistent relations in other sex-ethnic groups. After stratification by diabetes status, there was no relation between mortality and obesity in nondiabetic subjects, but an inverse relation was observed among diabetic subjects in each population. These findings persisted even after the exclusion of subjects who died within the first 2 years of follow-up. After controlling for age, smoking, and diabetes status in Cox proportional hazard models, body mass index (as a continuous variable) was not related to mortality in any sex/ethnic group and tended to be negatively associated with mortality risk. Interactions of body mass index with age, smoking, and diabetes status were not significant. Mortality risk was significantly increased in older subjects and in diabetic subjects, and cigarette smoking also increased risk in some groups. Stratification of analyses according to cigarette smoking did not alter the nature of the results. The association of mortality and body mass index categorized by quartiles was also investigated. After adjusting for age alone, or age, smoking, and diabetes status, the lower quartiles of body mass index were consistently associated with the highest relative risk for mortality. Quadratic terms for body mass index did not improve Cox models in subjects with normal glucose tolerance. Relations with cardiovascular disease mortality were also assessed and results were inconsistent, although positive trends were observed in Nauruan women (p = 0.02) and Melanesian men (p = 0.06). Overall, there was little evidence to suggest that obesity was a risk factor for total or cardiovascular mortality in these populations. However, obesity is clearly associated with a high risk of diabetes and other morbid conditions and at least on this basis it would seem desirable to prevent obesity in these and other Pacific populations.
Obesity is associated with increased risk of hypertension, dyslipidemia, coronary heart disease, noninsulin-dependent diabetes mellitus, gallstones and cholecystitis, respiratory dysfunction, and certain forms of cancer (1) , and thus one would expect an increased risk of mortality in obese individuals. However, studies that have examined the association of obesity with mortality have been inconsistent. Relations, if found, have been linear (2, 3) or U/J-shaped (4) (5) (6) (7) (8) (9) (10) (11) , but in many populations no relation was found (2, 4, (10) (11) (12) (13) . A central or upper-body fat distribution (as assessed by waist-hip ratio, circumferences, or skinfolds) has also been found to be associated with increased levels of most obesity-related health problems (14) (15) (16) (17) (18) (19) (20) and may contribute to mortality risk (2, 8, 11-13, 21, 22) independently of generalized obesity.
Three main biases present in many of the published studies may have contributed to their inability to demonstrate increased mortality in obese subjects: failure to control for cigarette smoking, which may be associated with both low weight and increased mortality (23, 24) ; inappropriate overcontrolling for factors such as hypertension and hyperglycemia, which are intermediates in the link between obesity and mortality; and failure to control for early mortality due to diseases present at baseline that have contributed to low weight (25) .
The prevalence of obesity is extremely high in some Pacific island populations and appears to be increasing as life-styles change with modernization and industrialization (26) (27) (28) (29) . For example, a recent study in Western Samoa found there was a 1.5-fold increase in the prevalence of obesity in rural men between 1978 and 1991 (29) . The best documented consequence of obesity in Pacific populations is non-insulin-dependent diabetes mellitus, with a prevalence as high as 24 percent in adult Nauruans (30) . However, other noncommunicable diseases are also on the increase in the Pacific (26, (31) (32) (33) . The effect of obesity on mortality in Pacific Islanders of any ethnic group is not well documented. In fact, the susceptibility of these populations to obesity has been thought to be part of a genetically mediated survival mechanism (34, 35) . In this study, we examine the relation of obesity with total and cardiovascular disease mortality in the obese Micronesian population of Nauru and in the biracial (Melanesian/Asian Indian) population of Fiji, over 10 and 11 years of follow-up, respectively.
MATERIALS AND METHODS

Background
Nauru is a small isolated island of around 20 km in circumference in the central Pacific Ocean which has an indigenous population of Micronesian ancestry. Since independence in 1968, the Nauruans have become extremely wealthy from mining rich phosphate deposits and their life-style is characterized by high consumption of imported processed foodstuffs and a low level of physical activity. High prevalences of obesity and non-insulin-dependent diabetes mellitus have been found at each of three surveys in 1975-1976, 1982, and 1987 (30) . The age-standardized mortality rates in Nauru from 1982 to 1985 were over four times those in Australia over a similar period. In men, the main causes of death were circulatory disorders (33.3 percent), accidents (25.2 percent), and diabetes (12.1 percent), and in women, cancer (especially cancer of the lungs and cervix) (22.4 percent), circulatory disorders (20.7 percent), and diabetes (17.2 percent) (32) .
Fiji is located in the southwest Pacific Ocean. In 1980, the population consisted of about 43 percent Melanesians and 52 percent migrant Asian Indians. The Indians first arrived in Fiji in 1879 as indentured laborers to work on plantations. In general, the Indians are proportionately overrepresented in the professions and in commerce. In the capital, Suva, the population is almost completely urbanized. In rural areas, Melanesians are mainly subsistence farmers and Indians are growers of cash crops (36, 37) .
Baseline survey procedure
Baseline data were collected in Nauru in 1982, when all adults aged 20 years and over were eligible to be included in a survey of non-insulin-dependent diabetes and cardiovascular disease (38) . Of an eligible population of 1,915, as estimated from the 1980 electoral role, there were 1,583 attendees, which resulted in a response rate of 83 percent. The Fiji baseline survey was performed in 1980 in selected rural and urban communities of Melanesians and Indians on Viti Levu, the main island of the Fiji group (36) . The urban sample were residents of a geographically defined area of the capital Suva, while the rural sample was from the Sigatoka Valley, which was selected as the only relatively isolated rural area where substantial numbers of Melanesians and Indians lived in close proximity, although usually in separate villages. The survey population of 1,340 Melanesians and 1,298 Indians consisted of all responding adults aged 20 years or over, resident in the defined survey areas. Response rates were as follows: urban area, Melanesians 87.5 percent, Indians 89.6 percent; and in the rural area, Melanesians 83.2 percent, Indians 83.7 percent.
Standardized procedures were used in the baseline surveys in Nauru and Fiji (36, 38) . All subjects were asked to fast overnight and attend the survey site the next morning, when fasting and 2-hour (after 75 g oral glucose load) venous blood samples were taken. The classification of abnormal glucose tolerance in these analyses was based on the current World Health Organization criteria (39) . Diabetes was diagnosed on the basis of 2-hour plasma glucose concentration > 11.1 mmol/liter, or current treatment in previously diagnosed cases. Impaired glucose tolerance was defined as a 2-hour plasma glucose concentration S7.8 mmol/ liter but <11.1 mmol/liter. Other subjects were classified as being of normal glucose tolerance. A questionnaire concerning current and past medical illnesses and treatment, cigarette smoking, alcohol consumption, and family history of disease was administered by trained interviewers. Subjects were asked whether they smoked cigarettes or had ever smoked. If the subject was a current smoker, their daily use in cigarettes/day was categorized as <20, 20-40, or >40.
Height and weight were measured with the subjects wearing light clothing and in bare feet. A measuring rod was used for height measurement and weight was measured using portable clinical scales. Body mass index was calculated as weight (kg)/height (m) 2 . Triceps skinfold measurement was taken midway down the back of the pendant right arm using a Harpenden skinfold caliper (British Indicators Ltd., St. Albans, Herts., England).
Mortality data were collected from death certificates and coded according to standard nosologic rules in Melbourne, using the International Classification of Diseases (ICD), ninth revision codes (40) . For Nauru, all death certificates for the island were examined, and cohort members were identified by name with the assistance of local informants. Additional data collected from hospital records, patients' case notes, the register of births and deaths, and church burial registers were used to validate mortality ascertainment and cause of death. As of February 1992, the status of all 1,576 subjects who had complete data in the January 1982 survey was known. In Fiji, a specially trained nurse followed subjects from the March-April 1980 survey until August 1991 by house-to-house visits and regular surveillance of hospital, health center, and general practitioner records. Death certificates were traced from the central register for subjects who were reported to have died. At the end of the follow-up period, the vital status of all but 3.5 percent of the 2,638 survey participants was known.
As a general rule, the condition listed last in part 1 of the death certificate was selected as the cause of death, unless it was highly improbable that it could have given rise to all the conditions entered above it. Cardiovascular disease deaths were defined as those with ICD codes between 401 and 459, as used by Crews (41) in a previous study of mortality in a Pacific population. Rheumatic heart disease deaths, codes 390-398, were not included, because mortality from these causes is unlikely to be associated with obesity.
Statistical analyses
Women who were pregnant at baseline were excluded from the analyses, as were subjects in Fiji whose vital status was unknown at follow-up. Mortality rates per 1,000 person-years of follow-up were age-standardized to Segi's world population by the direct method (42), using a truncated age-range (above 20 years) and 10-year age intervals. Significance of differences in mean baseline age, body mass index, and triceps skinfold thickness in decedents compared with survivors were calculated by F-test from one-way analysis of variance, and significance of differences in the proportion of cigarette smokers and subjects with non-insulin-dependent diabetes mellitus were assessed by x 2 analysis, using SPSS/PC+ software (43) . Common body mass index intervals were used to compare the distribution of subjects and deaths across each sex/ethnic group and to examine the association of potential confounders (age, prevalence of diabetes, and prevalence of smoking) with body mass index. On the basis of the very different distributions, body mass index was categorized differently for Nauruans and Fijians in order to best display mortality rates illustrated in the figures.
Diabetes was included as a possible confounder in Cox models because of its known relation with mortality and its association with weight loss (28) . However, we also computed separate models in subjects who were nondiabetic at baseline.
Cox proportional hazards (44) were computed within specific sex/ethnic groups, with mortality (dead/alive or censored) as the dependent variable. In models predicting cardiovascular mortality, subjects were censored at the time of death from other causes. In the first set of models, body mass index as a continuous variable, age, smoking status (yes/no), and diabetes status (yes/no) were forced in, and interaction terms between body mass index and confounders were tested for significance by forward selection.
Sex-and ethnic-specific quartiles for body mass index and triceps skinfold thickness were calculated and used in separate Cox models to examine the association of obesity with total and cardiovascular mortality, controlling for age alone, or age, smoking status, and diabetes status. Because the interactions of body mass index with age, smoking, and diabetes status were not important, analyses were not further stratified. Univariate data suggested that mortality was highest in lean subjects, and relative risks were computed with the most obese quartile as the reference category. Tests for linear trend were performed as associations appeared to be linear in univariate analysis. Because some previous studies have reported a U-shaped relation between obesity and mortality, further models were computed in subjects with normal glucose tolerance to assess whether the addition of a squared body mass index term significantly improved models into which body mass index, age, plus or minus smoking status had been forced.
RESULTS
The distribution of subjects and number of deaths across categories of body mass index in each population is shown in table 1. Few Nauruans had body mass indices below 30 kg/m 2 and very few Fijians (particularly Indians) were above 30 kg/m 2 . The number of deaths that occurred at these extremes was small. Table 2 shows the baseline characteristics and agestandardized mortality rates for men and women of each ethnic group. Mortality rates in Nauru were markedly higher than in Fiji, but, within each sex, mortality rates were only significantly different between Nauruans and Indians, with values for Melanesians being intermediate. Within each ethnic group, the mortality rate was higher in men than in women. In each sex/ethnic group, subjects who died were signifAm J Epidemiol Vol. 143, No. 5, 1996 Mortality and Obesity in Nauru and Fiji icantly older at baseline than subjects who survived to follow-up. Mean body mass indices of survivors and decedents were similar in each group except Nauruan men, where survivors were more obese (p < 0.001).
In both Nauruan men (p < 0.001) and women (p = 0.001), the survivors had significantly larger triceps skinfold thicknesses than did the decedents, while in Melanesian men a larger triceps skinfold was observed at baseline in men who died (p -0.01). In Melanesians of both sexes and in Indian men, the percentage of smokers was similar for survivors and decedents; in Indian women and Nauruan men, smoking was significantly more frequent among those who died; and in Nauruan women, there was a higher proportion of smokers among those who survived. In all instances, diabetes was significantly more prevalent at baseline in subjects who died during the study. Levels of confounders for different categories of body mass index are given in table 3. The relation between age and body mass index was inconsistent, with a negative association in Nauruan men, relatively little effect in Melanesians and Nauruan women, and positive associations in Indians. In Melanesian women and Indians of both sexes, diabetes prevalence increased with increasing body mass index, and in Nauruans, there was a J-shaped association. The prevalence of cigarette smoking was generally higher in leaner subjects. Figures 1-3 show the crude mortality rates/1,000 person-years by categories of body mass index for each sex/ethnic group. In Nauruan men, there was a consistent inverse relation, while in Nauruan women, there was an initial increase, but no relation for body mass indices greater than 25 kg/m 2 . A decline in mortality between the first and second body mass index classes was observed in Melanesians of both sexes, with little change thereafter. There was little effect of body mass index on mortality in Indian men or women.
In figures 4-6, the crude mortality rates/1,000 person-years by body mass index groups are shown for diabetic and nondiabetic subjects of each ethnic group. Men and women have been combined to simplify the results, because the shape of the associations was very similar for both sexes. In diabetic Nauruans and Melanesians, there was an inverse relation between body mass and mortality. In Indians with diabetes, there was a small initial increase in mortality, but for body mass index over 25 kg/m 2 , the association was also negative, while in nondiabetic subjects of all three ethnic groups there was no relation. hazard models, which controlled for age, smoking, and diabetes status. Moreover, in all groups except Nauruan women, the relative risk was less than 1, indicating a tendency for reduced risk in more obese subjects. Age and diabetes were consistently associated with an increased risk of mortality, while smoking was independently significant only in Indian women and Nauruan men. Interactions between body mass index and age, diabetes status, and smoking status did not improve models for any group, apart from the body mass index * diabetes status term in Indian women.
To investigate whether early mortality associated with preexisting illness might have influenced results, we repeated the analyses of figures 4-6 and table 4 after excluding the individuals who died within the first 2 years of follow-up. Findings were unchanged: in non-diabetics, there was no association across the range of body mass index, and among diabetic subjects clear inverse associations remained. In Cox models, relative risks associated with body mass index were less than 1.0 in each case. We also repeated these analyses after stratifying by cigarette smoking history.
Among diabetic subjects, both never smokers and smokers retained an inverse association between obesity and mortality in each ethnic group. Among nondiabetic subjects in each population, there was no association between obesity and mortality in never smokers, and in smokers, higher rates were seen in the leanest group, but with little indication of a trend across higher strata of body mass in each population. Table 5 presents relations between total mortality and quartiles of the distribution of body mass index for each sex/ethnic group after adjustment for baseline age, or age, smoking, and diabetes status. There were no significant associations between mortality and body mass index in men from any population. However, in men of each population, the leanest group consistently had a higher relative risk for mortality than the most obese group. The results were more varied in women, in whom the highest relative risks for total mortality were observed in the most obese Nauruan women, in the leanest Melanesian women, and in Indian women in the second quartile of body mass index. After adjustment for other factors, the relative risk for mortal- ity in the Melanesian women with body mass index below 23.7 kg/m 2 was 2.7, and the trend test (p = 0.01) indicated a significant tendency for reduced risk with increasing obesity.
Although there was no indication in figures 1-6 or in the multivariate models of table 5 of a U-shaped relation between body mass index and mortality, a model testing the significance of a quadratic body mass index term was computed in nondiabetic subjects. Age and body mass index were forced into the model and smoking status was included only in Nauruan men and Indian women, in whom it had been significant in earlier analyses. The quadratic term was tested by forward selection but in no sex/ethnic group did it improve the models. As in the models that included all subjects, relative risks for body mass index in nondiabetic subjects were not significantly different from unity and generally indicated a reduced mortality risk in more obese subjects. Table 6 shows the relative risks for cardiovascular disease associated with sex-and ethnic-specific quartiles of body mass index after controlling for age or age, diabetes, and smoking status. The only significant trend among men was in Indians, where the ageadjusted relative risk increased across the first three body mass index classes (p = 0.03). In Nauruan men, adjusted relative risks were non-significantly increased in the first three quartiles of body mass index relative to the most obese group. By contrast, in Melanesian men, the relative risk for cardiovascular disease was highest in the most obese body mass index quartile. Among women, there was a significant trend for relative risk to increase with body mass index (p = 0.02) in Nauruans. Conversely, in Melanesian and Indian women, the risk was greatest in the leanest subjects.
Cox regression models predicting total and cardiovascular disease mortality were also computed using triceps skinfold thickness as the obesity variable (in quartiles). Results were similar to those for body mass index, and are not shown.
DISCUSSION
These results for Melanesian and Indian Fijians and Micronesian Nauruans show that baseline obesity is not a positive predictor of total mortality, over 11-and 10-year periods, respectively. In fact, except in Nauruan women, relative risk of total mortality was uniformly highest in the leanest subjects. With or without adjustment for age, smoking, and diabetes status, there was no consistent shape to the relation between relative risk of mortality and quartiles of body mass index. tency in the pattern of the relation with body mass index, but little indication of a positive association. The three ethnic groups included in this study cover a range of obesity, from the relatively lean Fijian Indians to the generally obese Nauruans. It might be argued that a positive association between obesity and mortality would be difficult to demonstrate in Nauruans because of the high frequency of the risk factor in the population (everybody is "exposed"). However, the Fijian Indians and Melanesians had less extreme distributions of body mass index (and triceps skinfold), but also did not demonstrate a trend for increased total or cardiovascular mortality in association with either index of obesity. If a U-shaped association exists between mortality and obesity within a population, the range of obesity over which mortality is studied could make a difference to the shape of the association observed. However, the body mass indices within each sex/ethnic group covered a range that has been sufficient to show U-shaped associations in other populations (5-7, 9, 11), and we have examined the relation across the distribution for each sex and ethnic group. If body mass index were equivalent in terms of mortality risk for all populations, it might be argued that the power of these analyses would be increased by combining the three ethnic groups. However, because these populations are genetically distinct, their body mass index distributions are very dissimilar, and because the possibility exists that particular levels of body mass index may have different metabolic implications in distinct populations, it would be unwise to pool them in analyses. Other studies have indicated that the body mass index associated with minimum mortality varies between populations (5, 7, 9, 11, 45) .
As a proxy for body fat content, body mass index correlates quite well with body fat, with correlation coefficients typically at least 0.5 and often around 0.8-0.9 (45) (46) (47) . Body mass index is frequently used in mortality studies (5, 6, 9, 25) . Even within a single ethnic group, measures such as body mass index and relative weight can misclassify lean muscular subjects as over-fat, and between different ethnic groups there may be differences in the content and distribution of fat at a particular body mass index. Bioelectrical impedance measures of body fat have shown Caucasians to be fatter than Polynesians at the same body mass index (48) , but body fat content estimated by underwater weighing in Pima Indians has indicated that they were at least as fat as Caucasians at the same body mass index (45) . We have no reason to believe that body mass index should be a poorer indicator of total body fat in the populations we have studied, relative to other populations. Even in Fijian Indians and Melanesians, in whom body mass index was generally below 30 kg/m 2 , the majority of the "fattest" people should be truly obese and if obesity is an important risk factor for mortality one would expect a relation to be demonstrable.
Age and diabetes were consistent predictors of allcause and cardiovascular mortality in these ethnic groups. In view of the fact that obesity has previously been found to be associated with cardiovascular disease risk factors (14, (49) (50) (51) and non-insulin-dependent diabetes (15, 35, 36, 38, 49, (52) (53) (54) in the ethnic groups studied, it is somewhat surprising that an association with total or cardiovascular disease mortality could not be found. In the obese Polynesian population of American Samoa, Crews (41) observed that obesity (percentage of desirable weight) was associated with total and cardiovascular disease mortality, but the associations did not persist after correction for blood pressure. Crews suggested that his subjects may have been too young for cardiovascular disease sequelae to be important, but it is unlikely that this criticism explains our results. Although the mean age of survivors in Crew's study was about 44 years, compared with 33-38 years in our study, cardiovascular disease was the leading cause of death among Melanesian and Indian men and women over the surveillance period, and diabetes was the single most important cause in Nauruan women. Thus, in these populations, mortality from causes associated with obesity appears to occur at a relatively young age.
In the Pima Indians, a group known for their high prevalence of obesity and non-insulin-dependent diabetes, obesity is an important risk factor for diabetes, and in women but not men, diabetes was associated with an increase in mortality rate (55) . However, in women, obesity was not related to mortality, and in men, it was only when body mass index was over 40 kg/m 2 that mortality rate was dramatically increased, both in diabetic and nondiabetic subjects (55) . In Nauruans, a similarly obese population, there was no apparent increase in mortality in men, even at body mass indices around 40 kg/m 2 , irrespective of whether diabetes was controlled for in the analysis. In women, however, the adjusted data could not exclude a modest increase in risk in the most obese group.
Other studies have been criticized for failing to account for prevalent disease at baseline which may contribute to increased mortality rates observed in subjects with low body mass indices. Our results indicate that the leanest subjects were dying from a range of causes, most not specifically associated with weight loss. In Pima Indians over 4 years of follow-up and Nauruans over 6.5 years, weight loss was observed after the diagnosis of non-insulin-dependent diabetes (28, 45) , and thus diabetes could be expected to contribute to increased mortality in leaner subjects. Hence, we controlled for diabetes in our analyses by stratification, or we included it in multivariate models as a potential confounder. Similarly, exclusion of subjects who died within the first 2 years of the study did not alter the nature of the results, suggesting that early mortality associated with preexisting terminal conditions does not explain our findings.
The consistently elevated mortality rates among lean diabetic subjects suggests that these subjects had poorly controlled diabetes and that weight loss was associated with energy loss as glycosuria rather than a positive effect of treatment. However, there in fact was little association between baseline glycemia and body mass index in diabetic subjects within any of the study populations, although there was a tendency for slimmer diabetic subjects to have longer duration of diabetes, and in Nauru, to be treated with insulin. By contrast, in nondiabetic subjects of each ethnic group there was little indication of any effect of body mass index on crude mortality. However, this apparent interaction between body mass index and diabetes status was not significant when tested in Cox proportional hazard models. After adjusting for diabetes and cigarette smoking, another potential confounder of the relation (23, 24) , obesity was still not significantly nor consistently related to all-cause or cardiovascular mortality in Nauruans or Fijian Indians or Melanesians. Again, stratification by cigarette smoking did not alter the nature of our findings. In nonsmoking, nondiabetic subjects of each ethnic group, there was no indication of an increase in mortality across the range of body mass index. The lack of a positive association between body mass index and mortality in the total study populations is thus not due to increased mortality among slimmer subjects, associated with smoking.
The lack of any association between obesity and mortality in nondiabetic subjects may in part be because the follow-up period was not of sufficient length for subjects who were obese at baseline to develop obesity-related diseases (including diabetes) and then to die from them. However, it is also arguable that longer follow-ups may obscure relations between baseline obesity and mortality because of changes in body mass index during the follow-up interval. As our study populations were relatively young, it is possible that our findings may not be generalizable to older individuals, even within the same populations. However, analyses restricted to subjects aged 45 years and above at baseline did not reveal associations (data not shown).
We deliberately retained a broad category of cardiovascular disease (ICD codes 409-459) for these analyses, after excluding deaths attributable to rheumatic heart disease. This was preferable to limiting analyses to specific categories such as myocardial infarction, because this diminished statistical power, and because diagnoses entered on death certificates in these countries tend to be nonspecific. However, it appeared that only about 5 percent of cardiovascular disease deaths in Fiji and one death in Nauru were due to causes not potentially associated with obesity. Certainly, 73 percent of cardiovascular disease deaths in Nauru and 68 percent in Fiji were due to ischemic heart disease, hypertensive heart disease, or cerebrovascular disease. Other workers have found associations of obesity and the broad category of cardiovascular disease mortality (5, 10).
Sjostrom (25) reviewed prospective studies of the association of obesity and mortality, and found in all large studies (n > 20,000), as well as some smaller studies, that a body mass index >35 kg/m 2 was associated with an increase of almost 200 percent in total mortality, and even greater increases in mortality from diabetes, coronary heart disease, cerebrovascular disease, and some cancers. Studies that failed to show this relation were smaller and/or shorter term and were subject to the criticisms mentioned earlier. Results for Nauruans in the current study failed to find an increase in mortality at body mass indices above 35 kg/m 2 . It was not possible to look specifically at such high body mass index strata in Fijians due to the small numbers of subjects and deaths, but in the most obese Fijians there was no indication of an increased mortality risk. By the standards of Sjostrom, our study was relatively small, but other small studies have found significant associations between obesity and mortality (2, 11, 23, 24) .
Stevens et al. (11) found an association between obesity and mortality in black men, but not white men, over 28 years of follow-up in the Charleston Heart Study, and suggested that the lack of association in the white men was due to inadequate statistical power, although the sample size (628 vs. 318) and the number of deaths (362 vs. 197) were greater than in black men. These sample sizes are of a similar order to those in our studies and although there were only 10 and 11 years of follow-up in Nauru and Fiji, respectively, the number of deaths, especially in men, was relatively high. Such differences between white and black men (11) and women (2) indicate that other factors such as ethnicity, diet, and physical activity are significant in determining the relation between obesity and mortality.
In summary, these results find little evidence that obesity is associated with an increased risk for total or cardiovascular disease mortality in the Micronesian population of Nauru or the Melanesian and Indian populations of Fiji. There was a slight nonsignificant trend for reduced mortality with increasing obesity in Am J Epidemiol Vol. 143, No. 5, 1996 all sex/ethnic groups, except in the fattest Nauruan women. Despite the documented adverse health risks of obesity, these data are consistent with the hypothesis that obesity in these populations may be associated with some survival advantage (34, 35) , although it is not clear how this might operate in the late 20th century. A similar lack of association between obesity and mortality in Polynesians has also been attributed to a postulated "thrifty genotype" (41) . The intriguing contradictions of these results warrant further investigation. It is possible that a longer follow-up period with time both preceding and following the onset of non-insulin-dependent diabetes mellitus might demonstrate a positive relation between obesity and mortality. Nevertheless, obesity is the major risk factor for non-insulin dependent diabetes (15, 35, 36, 38, 49, 52, 53) , and non-insulin-dependent diabetes is associated with a threefold increased risk of mortality in these populations (37, 54) and considerable morbidity (35, 37, 38) . On this basis, interventions aimed at reducing the prevalence of obesity in Nauru and avoiding an increase in prevalence in Fiji would seem to be desirable.
